Japanese Patent Laid-open No. 2002-36030 A 
Publication date : February 5, 2002 
Applicant : Mitsutoyo Corp. 

Title : Electric Discharge Machine and Electric Discharge Machining Method 

5 

[0036] 

The gate is connected to an electric discharge pulse width controller 38 
through an insulated high-frequency matching circuit 40, and switching of the 
gate is controlled by an electric discharge command pulse from the electric 

10 discharge pulse width controller 38. A high-voltage superposed unit 14c 
increases the voltage with constant gradient at the same start timing in 
synchronization with a gate drive signal of the pulse voltage generation unit 
14b, i.e. the electric discharge command pulse, and the high-voltage 
superposed unit 14c superposes the voltage on the low voltage +LV (cathode 

15 side of a reverse-current protection diode 14d). 

[Fig. 1] Fig. 1 depicts an overall configuration of an embodiment of the present 
invention. 

20 Fig. 1 

1 0 Direct-current power supply 

14 Electric discharge pulse power supply 

14a Filter 

14b Pulse voltage generation unit 

25 14c High-voltage superposed unit 
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Electric discharge machining pulse 

20 Spindle 

28 Workpiece 

5 32 Y-axis positioning device 

34 X-axis positioning device 

36 Z-axis positioning device 

38 Electric discharge pulse width controller 
10 Positioning command 
Lamp number 

Electric discharge command pulse 



2 



(i9)B*a^?T/f (jp) 02) & 45 Q $g (a) mmwFtam^mmn 

#^2002 -36030 
(P2002 -36030A) 

(43) &m B V-mW 2B5B (2002. 2. 5) 

(51)IntCl.' S^JI2^ FI f-73-h*(##) 

B2 3H 1/02 B2 3H 1/02 D 3C0 5 9 

E 

7/18 7/18 



m&m& mimosas ol (£13 s) 



(21)ffiS#^ 


4$K2000~223003(P2000-223003) 


(71)fcH®A 


000137694 










(22)ffi^B 


¥J5£l2*f 7 £ 24 B (2000. 7. 24) 




#5S?/MMJIIKWS»ESF-Ta20# 1 ^ 






(72) 5g9i# 










^«bftO<«TUJ:«Mi430#Sfi»l ttcSC 
























3?«m^<«rU±®^430S«fi©l ass 








^ttsy haft 






(74)ft9!A 


100075258 














F^-A(#%) 3C059 AA01 AB00 BA07 BB00 CB04 








CC02 CD05 CE02 CG10 CH00 



(54) ismv&m *wt»x«R«a«iix»tt 



(57) [S»] 

'^*«ihs*w i 4 b j^&jmh/u* 

U ti2 4 tm\\JL&)2 8{Cft\1)Ui-&o ScttmSEfifcffi 

»2 6T?**««ttsri»aL, as^ijiias§3 8i: 
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(2) 

/ 

WEtt«M*&^m^S<5v^rWE«ffii:«rE»ADXi»M 

®X0#ract «9Hir^»#^ttJWE***ir ^£J£#\ iffl 
E*«BB*6«FlBd«i«jE«FlHJ: D*^»*fcttfflEfl«* 20 
* y^ftfeS: ££te»£i-5j&fc«ADX«io 
[»*JS3] W#JSi KEtt£>3£«K:*5^T, £«b 

^M^^E^^^sm^m-rs^^^aiEEfttts 

*ne*Y*:nw»#«tt, MEtt«HttB*0>Mr 
E^^^ttEE^ia]E«EE«t «9 ttVMt^fcttflMEiM** J0 
^/ ^SrJK*f , S(rE»aBB*&»#^StrE^^^»S35 s 5ijE« 
EEJ:f9Ku^#^tt«rE*«*-lry^«:»E«>6wt*» 
*ti-S»«*DX«L 
[HMC4U] W*«i»cE«i^SS«*c*3V^T, £b 

^tU mrE«ffifflffl^ia:l±, WEJ*«BII»WFlH^BffS 
ltPB$p B U? fcffli^»*^lWrE««tmE**lX*© 

£***«£i-£Sfe«*Dx«o ^ 

5 ] m*g( l - 4 ©i>i-ftjWcE*0>?»fc 

saE^^^«as«. 

WE^^^«E**Wtt, «fEWIBa»«*SBfKfl[t-ai 
L^W/S-CWEtta^^^^UASrffJfc U 
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»«W*6a«J-«TES*S:flfJt-r-& w £ Sr#«4:i-4Jft 
6 ] §fi#JS 5 fcE*M>«»c*3^T. 

x£.riL^m&mz-s #jE^</u^ttm«^«ttfl(fES^< 

^^(-l^jaLTWE»«^^^<oa^*BB*6U, 
WEJ*«JE**»W:WE15*^^^^IBJI)! LTffjfe±# 

[«**7] w*^5, 6 (o^-rn^tcE^^et- 

ME«EE»J»*««U 

SftEtt«m«*ra»i"-6a»»i: , 

S(fE9f*ffi £ SftE*»«a* <b ^ritgfi- 5 Jt«» fc , 

1ffiE'' ? A'*tt/£3&£SIWi, 

WEa»«ffl*^WE0f««lcau)5ir t Sr^-TWEJt 

tsrw»ti-5*«aixat 

[tt*S 8 ] 5-7 (O^T^tcEtt^KStw 

mE»««*4:»fSL#v^*«i:4:tt;«i-5r irJCJ: 9 
RlfEK«fiEXJiffi». ttrE»««iai#S^ai*f-«tor 

«*ox«. 

IW*3H 9 ] »*3S 8 E«c<&3£SK*5i^T, 

*dWESk«*BJ#«^»«S:ll»Ufcr fc*:*(BLfci 

WE^^^«£E»&»ttttEttft^^^Wta**rilC*,^ 
Wit U 

MEiK«£E«*»f4WE±#r5«ffi«>»*«rBtt>*cflt 

i o ] m&m i - 9 ©v^i*tt*^cE«oasjt 
1 1 ] i-io o^-f tiMnvs.m<om 

[SNfgl 2] 1 (C|S<fecD^©^CjoV^T, HIT 

ia«tt»3 7i:tt, ttE««Sriii-fc«>«>PiBBR* s »fiKS 

[ss*ja i 3 ] /<;u*mj£*mmkmQOLyomicmu 
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WE«»tt**sWIBBf^«K±i:*o>t»*^, ME'* 

^/^•EE^flfefctMte Lt^b, T*<o»« 

B9E»«BB*&B#nsi & SjEB#ra <t S:Jt<Ri-5Sk«BII*6ajE 

fl(fE4fe«l»*6»#Pfl^ajEB#[BJct r> ffivM**lcttittfi«« 
^WE«^X*Mo»e^^5/^jc£:jf, MEttSBHtt 
bSBOsWBjEBWH J: 9 fi^»-&Jc«flftEtt«=¥^ s> 

&{j®Z-Z>^t& <b "T S #c «UP X«t K *3 *t 5 J)P X 

[M*« 1 5 ] ffl*JS 1 3 E**>#8:K:*5V £ <b 

»«Mttl*01»E^</u^«ffi*»J*-t-S^</i'^«Eay3£ 

mE»«M^B#^mE^^^«EE^mEiiiE«/E«t 9(8: 
U^»^^«WE««tWEtK*DX»Pp1^a«^^!y^* 
/£ff, ffiE»«BB*&B*^>flftE^</u^»JE^S9EiijE«/£ 

t***t-rs*«*nx«tc*5jr6»«iDx 

(-> 

NetttHtt^m t mm l # v m^m £ * tb«-r ssf ^ l 

«rE»«H»«FM3ftSBffiL#v^lHJ: 9 
»*ffiti"6r i*f*«i:r6tt«*DX«Jci55*+53Sk« 



l 7 ] IS*Jg 13-16 <^-f*uW;iEtt£> 

lt&Eig®ES^*^ «TE4k«/^^i:IHJHLr 
WEtt«^</^^«FM t 4: t^±#-r6*ESr**L, 
^o, fl»E*«M^ttttl^7 1 y^fev>Ttt««:BH*&L 
JO fz^t £rtfcfcti LjtBS^ffltrEfiftS'ffihi-S, 

[»*s i 8 ] m*m 1 7 {cEt^fc^^t, 

fflfE^P^ffiEESt^^^y^i, 
ADXiif£^^S<5^TS^^u^$r^i-5S2p^^v 
**/*:*^:y^*fl>;*-* WEJfctB^^^m^^^s/^ii 
HtrES2pyNVu^^p|^ LTlWEtt«'^*OtHrt*§M& 
L, 

«TEiB«ffi«»^^y^ttl»E*W^</^*clPlfflLrm. 
E±#i" 5 «E <o«* * BB * r 4r * 4*» t -T S »« 

[0 0 0 1] 

iama>m+&mmm *«w«is«*Dx«at/ift« 

[0 0 0 2] 

|*m^*/^*ffll^Tl^DX»S:»B»tt^*WLJ»X-r 
Stt«*DX«3i*jaie>4xTV^. ^*co»«Aox«|-c*tt, 

— «t ^i-aiffitttAnxftra^ikm^-Y 
e> htsfem^/^ rat <h H«ma^ t obo zmxten 

[0 0 0 3] 

j ^m^h7>^o^^^^fi^$dFT'fi^< . sin 
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*X«><7>»m%£3*®K:«U AnXOFDWfSTKofcriS 

[0 0 0 4] J£AT\ r^«r»L<»Wi-5. 
iK^Sfcaanx-cte, i (t) : ftllS (B*Pfl<oB8 

»,Td: tt«««m09n, V : ftHm/£, G : « 
ffiitt*DX4fc*ffi£<Oft«:f * y7\ ©400^7^ 70 

[0 0 0 5] r^T% 
[*1] 

^«*liI*tlRi:fcfc(OAS*qxa*i:<ca. Sfc* 

[0 0 0 6] »««JEV ^Gl*»« 

HI teft# K: BB« U G^zfc^ < 4 titf Stft * » * S -fr 
5fc*l:St5Vt«<46o.flU Gsa«**iBy* 

fiO. 1 /im~|[//m'C$)D, Vli50V-l 50Vg 

[0 0 0 7] rtoj: 5*:RSfc:*3i*-c\ «*DX**:tt« 50 
*0Xi-5BRKJi x ^-r*IU^^Vu^ 1 [elSTc f9 <7>G&5k4 
QI^Cfct^L, *DX^Effi^^it^i-^ 0 ft 

Xj*ftSr*S-r5w J: 9l^ot^SW 

A»^l^f^5o QSr»Si"5^fi, I (t) 4: 

[0 0 0 8] L^LftjftSb, I (t) OffiHW^jnttftA 
5r < ttt««>-CHI8'CfcSo — *x TdMftKilOO 40 

i (t) ^oE?ft*iffi?g^ta-c.#*ttntfr^ 

Td*f*t*J»LTt>ai*i*-C«>S a 
[ 0 0 0 9 ] fi£*jc*3t^Ttt, I (t) ri*0. 0 1ms 

RQ (0. Ols-0. Is) fdfrfcoT (^/^tCL 
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[0010] ±E«e*a«^^--t*s»a^« 

A£fc< U *DXSi*^lp]±t*eD*a*^)«lRl±S:iaS 
r t s*tttax«*«{frr s r <h K:*>5. 

[0 0 1 1 ] 

#559! te, /^^«EES:«at«*PX»M^Rn*DL 
r«rtl«r*i:**, WEtt*DX«4r»»»*j:*»**5 

#±#1- 1£'<&* mm zms-t mm t % 

[0 0 12] rr-c, #*WoSMtftIX*M\ SfeK. 

B#pfl ^ r m terns t ffiumnnvo ra 

U «fE*+y^»]»#»tt, «TE»«BII*ft«FlB**iiI 

[0 0 13] **^C0ttlKJDXai«, £blC, ft 

«M*6^WE^^^«E*«dit*S>'^^«JE«ltH^ 
WE»*M^^WE^^^«JE^*<5^-c«rE 
«ffii:B(rEad?DX*p B l<oSfem^-V y^Sr^-r— K'<s/^ 

^E»«Bfl*&H#OS9E^^^«EE^iSI«BEJ; 
[0 0 14] *»«©J*«IDI*li, ft 

MW^&l*. WE*«HI*6«PBn**BfKU#v^i*PJlJ: «9 fc 
Mv^^^flftESffi<tWE«*DX*^ffi»«ffiS:«iaL 
T(ttE/^^«ffi«>«ie«r# Jh-f * w i *«#ia-efc<5o 
[0 0 15] SftE^^^KWti, tkM'</i'X&mt>-i-Z> 

fflLTSIlrEttm^^J-WIBti: t^±#i-5«JES:a 
1U tt*BI|*&eil«^lWEa**ffJh-r5w4:^ 

[0 0 16] ^fc, BfJE«ffi#J»^©tt, »0X*«»* 

mE^^^«EE»^ttttmE«fls^^^jwra)tiiL 

Th9E»«^Vu^60U1*S:BB*6L, MEiK«ESJKn» 
«rESflS^^^*-l^»UTSftE±»rs«EEO*«*BB 
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fool?] i£fz, niB«£«!i«i^»a, stjfs«cmm^ 

*##a-e*<5. 
fc m m l # i ^mm. t * jmri- s c t tc j: 
»««m^is:wa*^«torBtrE±#i-s«j£oaL*S: 

mig±attWEtttt^^oa^^it:*>^#ihL % sftiB 
[0019] *«w^*5u^t, mmkmMM^k^WL 

[0 0 2 0] £fc, *«WJC*3l>T, BffEa««fflEfiltt3 

[0 0 2 1 ] WE«tt*="rfctt, SfrESffiSrii-r^A 
[0 0 2 2] *JWJMt, 'Vu*«ffi*r««fctjan 

» icmm z its c £ t^dx-t 5 »m^p x«^*3 ft s &m 

^-h£ ft o StrE^^^affioW^^flfih-rs' 
[0 0 2 3] *«W^*ifeJ-*5^T, ^U*® 

#IBi:ajEl*n]fc*J*|fc+^ 

fflE»«Mjtefl*M^iSiE»#raj: 
lWE««^ME«*PX*IBJ^tt«*-y y^SrJDtff, mJlS 
tt«MM*Ma*ajEli#«l J: *9 ^»-&^fifl(rE»«^-y 

[0 0 2 4] #«W<fc#ffiK:Jo^-C, » 

ttM*fe^OfltlrE^^^«/ES:»J^i-S^^^«iE»J^^ 
Ty-fks WEtt«BB*&B*<!OBftE^^^«JE^ajEflffi 
'fc SrJtK-rs^^w^tt/EiSjEamtbtS!^^ sx ^ , MIS' 
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^J-ttME«ffitffiE«*DX«ilMOtttt^^ 

tt\ WEttffiMWB#<OfltrE^^^«E35Sfl?[E5iI«ffi«t 

•9 *5V^»*^ttWrEtk«*ir y?t:9i#>Z>m&lt&&m 

[0 0 2 5] *«WO*ffi^*5V^T, '< 

VBHteWH £ Bf « L # v >h#M £ £r Jttfct- 5 Br £ L # l 
TAfrWt*Ty-7b*ffi7L* MrEtt«Mtti«n^0r£L« 

«ffi*«fflUr^E^</^«JEffJh^^y^(c*5V^TBS 
E^^^«£Eo«»*flcjhi-s r £ ^»a-cfc So 

- [0 0 2 6] fflrE^^«JEEttJ»^^y>^r±, £<bfc:. 
Mc9.'</i'*&mt)+Z1fcm'*&xmtix i ? y7k s mjfB 

flSEftfllEEfifi^^y^tt, lfflEtt«'^* EIJH 
LT«rE»«^^^fcl*IBi: i: t>Jc±#i-S«£E*:M* 

[0 0 2 7] ME'^*«ffi«te*^y:rtt, ^ib^, 

^Dxiiajg^trs^^rs^^^^^-rssm^^ 
^f&^v-y-yzmx.. mmmms^^&t)*^ y?& 

T1»E±#-*-S«ffi©M*rM*fti-a r fc 3ft«-e* -5 0 
[0028] **w^*5v^■rtt, StlliSi (t) co(B 
liMW-Br-f, Sk««ilEt»a*iHc < ti9 I (t) (OMpRtt 

[IS2] 

i-zzktfx~$z> 0 fom*^ yytmjEmx^^m&ic 

ft, Bfff«£E«*:<r-*-S^^^«EE«:Hl*D It fctt«as 

am^^F^^m^t-i^uiLT^axa^ 

[0 0 2 9] »«^+5/^SigEffi-e<C<, aMfcjfc 
50 0B*6B#W^fi^^T»li^^ y>^*7^— hv<y^fM» 
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[0030] i*a^-vs/^sffi«s^s<mffi<ttsaDXi» 

[0 0 3 1 ] B#rai: £ tl:±#t5^^1Ett, — ^ 

[0 0 3 2] -tt«^ux4:a*y</u^4r|SlJH*-frSfc«> 
s> h ^52007 y j/^d ^^tMtSwt^if 

[0 0 3 3] ^P^tr^^Tfi, gclS«^»tp P 1SM 
6 0 a««ffi^«t'9 3>fyM-«/E^Rfi*^ 



'0 

[0 0 3 4] 

[0 0 3 5] Hi kwu *Hife«llBott«Aixfll^«IA 

2«Soa:«E4r««&-r^ 0 lo«5 0V^S$)5v^l 
/0 0 0 vSft<Dlt«W(S:U>«m+LV-C*:««L*«/tei--5 
i>0 lOfi2 5 0 Vg^COit^iS^m/E + H 

[0 0 3 6] M^VU^I^ 1 4 fi:7 ^ /U* 14a, 
^*fl;/£3&£Sfl 14b XtfffiWEfiftSB 14c^)3 0<D 
»»^6»riJS*t-5. 7^^i4a(iillil0$: 

^«41B£«l4bll, ^Wff*^ (HT-liMOS 
FET) {CJ:f9il[a£ig:«EE+LVS:Sk«ADX^/U^^a 

itSri-Cy-X- KKyf^IftOFF, ON, 

ss^ih]^ 4ow LT»t^^^««wa 3 8 ttcmm 

(mWMK±y-f Kl 4 dt£>;*7y- K«) Clt^ 

ffi+Lvm*ftiJtc:ttiS?SftB6jJ:^^— Kl 4 d^»«S 
tb5 0 (IU *0X*ft=«cJ:o-Ctta5«ttlc««Six5w 

[0 0 3 7] 4fcJ;»>»£Lfl:«^ " 

40 £*>Jb# <9 B#BB^a«*DX/^u^tt + ffl"J y — K* 1 6 % 

^Vi^ttJESS^BBl 4 b <7> — WJ«y — Ki3 0^r 
^LT»ADX«J2 8(:fi^ii^ e 
[0 0 3 8] |fc*DX«J 2 8 Y$ft{ig^:^^M 3 2 ^t>* 

xifif^^f3 4ia v XY¥ffirt-e»t6fii:« 
6tcj:«9 z«]*^] (XY¥i(^LriB^) (c^ift 
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(7; 

u 

3 2, 3 4, 3 6 ^£9, [°]«sfitS2 4 hWM^M2 8 

3 6{c«t *)wm&\ y?G&wm*ft. 

[al&Sfii 2 4 £riSHJDX$J 2 8 Kie<5ttjS*«4r* S> ^Grt* 
13 2, 3 4, 3 6ft1&m,'*Sl'*mfflW$£3 8frb<DtiL 

[0039] £fc, »«^iff^t::tett««jSS: y tvu /<? 

fcj*e«flt I ( t ) tttt«/*/u;*«ffl0(*3 8 kg^s* 
I (t) KS^^T^/i^WERfflBl 4 b <5 

[0 0 4 0] IH2{i^, tt«^^^dS»Ji»»3 8<^[hIK 

i**»^HtteA/D3Bft»3 8 p^t^^^/u^— 

r^^^r-^ J t IT lx— h^/U^^ 
t38cm W^ciy^^J/2 n ^U HJHJ • 

— h-e/u^^-f -V3 8 c<Z>a^/N>^(i7!) -y^^D 
(F/F) 3 8iM3 8jOty.h«^SI:M 

[0 0 4 1] WK^^fy/iiy^Wl 

HSS<frttA/DS*»3 8 n(C-Cr^^/uf-^^» JO 
£*U f v^^^T-^ S d: IT 1/^ h vyl/f t 3 

8b^t&£££tL5 0 l/-h^f/7^t3 8bm 
F^^^n y 9 2 n L , J^JW S ■ f / 2 fcH;^ - 

/^liANDy- h 3 8 d ^^LTt^y V^V^u;* 
i49, A/D^&S§3 8 a ]*«*£**. 
[0 0 4 2KLT, ttS«SKttU82 6^6>«»*ix 
tz.1&mmM\ (t) tt, A/D$«3 8aTr^^ 

3 8 f oA^^»fic$nr*5f9 , sj*u-v?** 3 8 

f (^ta^H^yUT^— 3 8 e ^ftfe^jCggSKSixTl^o 
Lfc^oT, ANDy- h 3 8 d ^^t^y 
Xj&s#x.6*L6«*clA/DaE«»3 8 a<oa3** s «»^ 
v?^^ 3 8 f fc«3B$*L, jfBSfU-^;** 3 8 f Officii 
MtSl (t) trB»ro«#Lfc«J I (t) dtift 

3 8 gco— *lCtt*&*ttSo r^^3W^-^3 8 
g©l*i:it A*Sfrfc*OI«*»*«*A/D*» 
§s38 r -C-t^^/Ut*— * LT*# Qffi^W 50 
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^^Q^J I (t) dt ({§. LB^WS^EH^0~T) 
^jtoit^tf^/^y/^-^ 38gli!)tyh 
fS#Srffl*"f-So y-fey hfS#*iORy— h 3 8 h«r^ 
lT7y>y7 p 7P77 P (F/F) 3 8 i <£> y s> hSH 1 
RldfiW&Stb, F/F3 8 i$ryti/ht5o F/F 3 
8 i CQ-tr ;/ hiS^KfiU— h-^/^^-f-f 3 8 c T^b 
CO J • f /2 n ^x^^jf-^^tt^^n5 75^, rcO/N 

1 (t) (ovinBm#mwQmtz*tr&t. 

7t, OR^- h 3 8 h^boy ir y h{f#f*«# U 
^ 3 8 f fcfcWlft£jh„ «#U-^** 3 8 f Sr-y-fey h 
IT I (t) (Ont&m&Oiz? VT-tZ. fcib\ F/F 
3 8 i ^b^ttAND^- h38 d tt: fc 0«& £ *U 
m^i: "9 AND *f — h 3 8 d^ESCT h^vuf 1 :/ 
7^t38b^P>(OS • f /2 B ^<yU^ttA/DSeift 
^3 8 a fCA*Snnc< ft5„ 
[0 0 4 3] S^/l^^^^^-ir 3 8 cfrb<D 

J ■ f /2 h <ZV</U*liF/F 3 8 j coir y hi^T-SK 
*U F/F 3 8 j C0^l«tC07to^W1- 

moBHtttt, j&mmffii (t) ^l#^<bi p ^@^^ 

(t) Srrto^3^i/-^3 8qH*»Lr0r^ 
LtiMII pfcttHL, «rmmffir (t)^ip^ 
fcB#^T*T^D^=i w^t ^ 3 8 q 7^ F/F 3 8 j 

W7fp^ffl»i§3 8ki:yt^ hif-§-^ffi^-r 
m. r*to*>*«BBt6Wtt, m«i u) 

^SrtT^^S-CttftV^-e, F/F 3 8 j co^lcHj^^r 
AND^h3 8dl:ftfeU 7V^ff#^ttl*$ixr 
i^5Ps1f***— hft-^-trfo'SS • f/2 n ^/^u^ff-^ 

ct«9, scmm^i (t) oB*ma»tt7^7TBiffoi»T 

[0 0 4 4] ^fc, »Mt^/G^»t^TlMl 
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^^7^t3 8 cfrb<D J • f/2 n ^;^CJ:oTt 

oy^38j^ I (t) ^Ip^6:^aoT 
yts/hJWt^ll AND^-h3 8s^ILTO 
h 3 8 h fcff #SrttJ* L, F/F 3 8 i & y ir * 

5o 7fn^y^U^38 tll^/uKlslB^ 
-e*5«9, 7 1 D ^ 3 8 q (Offl^ff f (Oi± 

^ 3 8 t rtgR<Z3J£«»tt:7fc— K£ 
iEABISW-i- (»JS" H" 3U1MS" L" ) ^LTZli 

5<OT\ :/GSrSW>, SA #5 
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[0 0 4 6] »3a5i-SBl3 0«-Ctt, ^^Hffi^igiE 
SEE <*: 0>m/EJt»<Z>*£Jfta> ?> Z NrffiA%ti>£B 3 6 Ktft 

l:J;ott^tfc5. o*«?lk«ii'fr^^3&SF/F 

-e^»«BH*6B$BB (7 V^fS-^<75SjSB#Pfl : T r 1) * 
MT r 2 t <0Jt«S:ff o T fc fiV\> 

[0047] Ba3—H6fctt, *%m&m<n$ j % 

f-t-K^^iiTi/^o Tr l (l7:/:7''>(f-^ 



[0 0 4 8] H 3 115 V^fS^OjffigKWFBBT r 1 j&SjgjE 
B#WJT r 2*j8itV^5»«' (T r 1 >T r 2) , o£ 
9»«^^y^G^j£:^^5^o0ij-e*>So (A) il 
jS*®t&^^yU^(7)^>r hT*£>9, F/F 3 

8 i ^btti^SixT^u^amjg^fflJi 4 brtCOMOS 
h7^^^y- McBUfflStiS. (B) te^iszfm 

t-Ft^„ 7 V /ftf 117 1 n mW«»S 3' 8 k 

70 +LV^P> + HV*-C-£wM-C±#ttP< 

«EE«r*fiK-t-6. (C) «4fc«««E I (t) 

I p^gx.5 0 (t) ^t^HIi p^jgx. 

5i7y/ttt*sytyhSii, Mlil (t) cob# 

wia»^B*6*ft-6. Tr i is? >7m^<oMm*$mx* 
r a-uiskmit ^ &$ih±.&oTfrb mm 

#S«ai»»&<, Mill (t) \zh\ZtA,Z»& 
7 >-:/{f #2fct*i*«JBEMtt 1 
4 c flSfcB h y # <t LT^tt ft«BBJfe«tt^^^« 

T\ tt««»Ott5M»*S9fS«[Qlcaii-Sfc. F/F 3 

(d) tt*«*^y^GoaE{fcS:^-r^>r ^ 

h-Cfct), T r UTr 2«rtt:ttLfc|g*, T r 1 >T 
30 t 2XfoZ>kWM£tlZ><DX\ 3W^^3 8t^?) 

**ffiA**L, »«*-1ry^G**«)S*|6lKJE»rS. 

BflT r 1 a*Sf®l#fHT r 0 J: *9 t>M< , [nlfem^ 2 4 <t 
«*DX* 2 8 75SS*&ttffi^«>S*^C»]T*fc-5o (A) 
Uttftifrfr'^l'*, (B) ll*DX^</U^«EE, (C) Jl. 

(D) fl^m^r-V y^G^^^f ^ v^-Y — 

x^^*HiPTi-5t, m&ftm\ztoz>£Ltbm#>xm&f 
m (t r kt r o) izigcn&Qz^ i&mmffi I ( t) 

I/— h^/U^^5^ir 3 8 c frh<D J • f/2 n ^N/U^ 
{rJioT-tr y h^ix, T r 0 ife TIlaEfraJir' H" 
^ti^o r^KMlSl (t) ^L^^ilp^rl 
it7 >-7ia-Z§rmm£tlZ> t F/F 3 8 j (DRfcttiti 
tfjEffim" H" ^45^bAND^h3 8s« 
50 Lx rcOAND^— h3 8 s^^ilt^ Ml^M <£ 9 
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F/F38 i^yty tkWS^y<^hmtT 

XJi^JtSttSo Tr lttS»WbTr 2«t9ll^ 
T\ ^ > /n ^ 3 8 t ^ b Z aeKftgt 3 6 C 7 

-f- K/<s/^«IW«»3*««tt*ix, 5/ ^G&jfc 

2 8l:^5^-v?lil I (t) d t (fflu 

^EBflttO—T s -C, T stt*DX^</U^(35HliPB#BB) t 

* 9 , z wffififtfessa 3 6 tfM&ftm&mi-tm-twz 

[0049] ia 5 «7 >-^fli*oiitt«FiB, 
«h*&b*mt r i ^mm^mMmmmr roj:Hf 
< , mfcrnmr r 2 j: v i>m\,*m&<Dmxh% 0 (a) 

fcW&«*g<ftv^;*, (B) tiApx^^u^WEE, (C) fi 
SIM, (D) littt^ft^G^^sy^t- 
h -c *> s o »« ^vu * ^ mm l r fin x^ ^ * a« sc *> 

(t) ^L#lMII P £j@;t6 0 ^^<b, 7 >^f -*r# 

ski (t) <oi*rpna»35SBi!*&*ns. mi^i (t) 

2ctf9S^^-e, □w<i/-^3 8tj4^zfifii^ 
[0050] 6 fi^ >^ff »^*««fPiH, -ttefrhJA 

IFI^lTr l^iifijEB*BBTr 2 UllStfS? L^4§-&a> 
«t?«>S 0 (A) tt«rtt»«v«/U*, (B) ttADl/^ 
^IE, (C) (D) liftt^ty^GO 

u »«««n (t) s&«l#v>«i p*m?tz>o -tz> 

t > 7 V^if -^-^fif |& $ tbT fiPX' fl|JE H + L V £ 
-CMBfFU MMI (t) «>B»mfl(^Mt6$ix«. 

misi (t) (n&mmftmmfcmQicm-tzt, 

fflTr I^SjEB^PbTT r 2{Cti^L^COT\ =3 >v< 
I— * 3 8 t — hv<y^«»«**«tBASn 

i\ zifii^^I 3 6 y>^G*» 

[0 0 5 1] roj:5(c, 5>-7m-%\c£ V—mffi$tx 
ffimH^^PLTJtJDX^^u^^^Dl-^OT^^^ * 

6 C LT, »«**BB*6S<xfc»'&fctttt««aE(Z>«FM 
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5o ^<b(c v Anx^^^Bi*D75^e>»«BBi6B#Pfl*-=e=^ 

4-b*s<y?fflm-tzztx\ aa^-v 3/^*tt«jca 

[0 0 5 2] ft*?, *3£ffi»JBK:*3^-Ctt\ »m®«^r 

[0 0 5 3] (37 fctt, ^mm«t^tti§s 2 6 <Z>fl|/£ri«^ 
26at, :^37{:t0^ixf:=i'</V2 6b^/uT* 

5*t««»***Ut5I t3ft*-C#S. !)yW 
^726 a Ji-tC0*^S|Ute«ffi2 4 tCjTii ^ tt5 «fc 0 

2 6a tt»«^cois«jcia«-rs^ii}5«fcs. «*.ritt 
mm«^tii^2 6*+«y-K*i 6 coig^-^iafciisB 

^ ic *j ^ *x <t <o n izmw wffi«*3fl* * i: . 

■hho ttt«««fflf a 2 6 wapfl«»:as:/h* < ts 

[0 0 5 4] **3, t7>f ir4*affi^«-&^«> y-T-V^r 

y y/Mtt»37 2 6 a jcii-r^^ffljai<t*s4i^ 

t>fc5o ^rT\ i8(^^n^J:9l:«#='72 6 
aO-ffllcPiBIW**fi!tU 7-ft*aLfi<t5^» 
a-Cfe5o *7-Y-V<7>S:^$r 0. 2 mm, Pfl|«C0ffiSr0. 
2 5^mmi«itfttf, 

[0 0 5 5] $H£ft^7" 2 6 aat/3>fyU2 6 b -Cfifctti 
■^Ktz-WcmMMl (t) fi, g]9{C7F^n^ J: 5^|sJW 
6 c IZ£ 9£fe«^<yu^f|ffiffl8|3 8*Cttjf&$ 
Jx. UEiELfcJ:5^/u^«EE«±»l 4birii5mffifi 
MMc©«»tfflV^H5. ^fc, Z«lfi[|tft«>K 

[0056] lai o^iai i fi*igp^^j:5^mApx^ 

T, S 1 0(C*5V>r^tS^r^^L, S 2 0tdj3V>rB#Pfl 
50 fc**c«E*«±#i-S«t 5 *^</u^«J3E^«*S«:BB*6-r 
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S e S4 0T1t '<;u*mi£<Dm£&Mtel,Xfrb, m 

<b¥U»LT^ So rit$>(DS 4 0, S5 0, s 

6 0^111 rtUCftxTS 4 1, S5 1, S61W 
«LS*rtT9-i:^-C#5 0 IP*>, S 4 1 K&^Tte, ft 

mmj£(Dm7Eizttx.xm 2 jc*3W s 7 >^fs#*»j^ l 

S5 1,m CcoJ: 5f-LTSJ^$ix^»a 

?T? a S6 1^*31 ^TffiflEtt«BB*ft«F©fflfE 

^Vu* ejEasjWrEiK lEB/E «t «9 ffi^»^KttlWEmffi dr 
«rE«*nx»PiB<Dtt«^+ y^SrJElf > ifflE»«M«Jfl# 
<0«rE^^^«EE*«WEajE«iE J: 9 flK^StefcfilfflE" 

ft^jWftltfe< Q ««t**IX«BB^«»LTV^» 
^<^^«JEHl*Pil[««>ajEft«JBE*-e±#i-5m 

So S8 0TU tt«Hl^tt<^ttm9E^P#m^ 

^t6e^^ S9o-eiiSdEwttt«fltwaM 

tttt*fTl\ S 1 0 OK^T, BfTE«»am^flftE3f 
^MJ^±^^o/c^^^, WE^^^«EO«J&Srflcjt 
t5» X, ClCO^Vl^SEEte, S 7 0t£*31^T^»fc:*& 

[0 0 5 7] rt^J: 9J-aa*DXffl^^u^«JBE*«*& 



U S 1 1 Ofcfev^TADX^T^JWStLS £ S 1 2 0 
C^^t^l^l^Tt^ ADX^TUTl^jrV^»-& 

f So 

[0 0 5 8] 0 1 1 flftfffB S 2 0 Z>s</UXMEi<0 

m£^m&m\z&mzt&w Lt=.mx\ s 2 0 a> 

So S2 ltt*DXi*ft*«^S<5V^ra«^^u^WBI«: 
*#5fcfc0>K*>'*vu;*&£j&-r<5 o S 2 l (i^coSif 
^^^fC|BJaLT*«^/W^(0«je*HlttL, S2 2X 

1U s 3 O^fev^TiktBSrHttLfcr *b Sr«fetU 

L tz 0#,6 T'WEfi* Sr ih i" S o 
[0 0 5 9] 

JPX±<7}n;*^ A£t£< U *DX^CO|6]±ir^Di/ta 
$ officii £ 0 S r 1 1>> X # 5 o 

20 [mi] *»w<o*K»«©^flc«*ia"t?*)S.- 

[HI 2 ] 0 l »c*5*t*i*«^</u^««IW^>«*H-C 

[03] m<onmBm<D* * $ h dri 

>T r 2<Dm&) XhZ> 0 

[@4] ^L<Dmmmm^>^4 $ ^y^*— b dri 

<T r 0 T'&So 

[0 5] {&CO^^^CO^-f * >^^ — h (TrO 
< T r 1 < T r 2 tf>«£0 T'&So 
[0 6] tiXDrnffiMM^f-f S — b (T r 1 

JO =T r 2 (Dm^) =CfeSo 

[0 7] 01 |C43ltStt«««tttU¥ft^fl|jAH-efc 

So 

[0 8] 07 K:*5tt5«tt»=i t^hmuh-c**. 

[0 9] Hl^fc*t5»««**ffl^«0«iO«|fifcH 
T'feSo 

[0 10] Mt-ftil^^iS^<07D— h-cfe 

So 

[011] 01 0CO— ffil¥«ffl7n — KT'foSo 
- [ft*0>R91] 

^0 1 4 2 4 (HHs«ffi, 2 6 j^ll 

2 8 S^DX^, 3 8 tkfty^M 
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[0 9] 
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